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BULLETIN THE 
CHEMICAL SOCIETY JAPAN 


UBER DIE SULFONIERUNG DES ROHRZUCKERS. 


Von Tokuro SODA. 
Eingegangen Oktober, 1933. Ausgegeben 28. Januar, 1934. 


Die Untersuchungen iiber sind bis jetzt nur 
gering. Vielleicht kénnte meine iiber diese 
Verbindung die letzte sein. Ihre Darstellung wurde durch direkte Sulfonie- 
rung des Rohrzuckers Pyridin mit ausgefiihrt und ihr 
Ba-salz hatte der Analyse nach die Zusammensetzung von Rohrzucker- 
(RS;): Das Salz war 
weisses amorphes Pulver; wurde von Invertase zerlegt und durch Hefe 
seine Einheitlichkeit ist doch noch nicht bewiesen. Hexose- 
nicht durch Hefe versetzt werden scheint, miisste 
der sulfonierte Hexose-Anteil der der 
Gargut zuriickbleiben und daraus als Glucose- oder Fructose-mono-schwefel- 
erfassen lassen. 


vorliegenden Versuche wurde die Sulfonierung wie demselben Sulfonie- 
rungsapparat wie der geschildert ausgefiihrt: gut getrock- 
neter fein gepulverter Rohrzucker wird Pyridin durch heftiges Turbinieren 
suspendiert. Vom Tropftrichter wird ein Gemisch von und 
ecm Chloroform langsam eingetropft (das molekulare des Rohrzuckers 
(R:S) wird etwas als Das Gemisch sich 
Anfang auch unter glatt aber wenn etwa ein Drittel der 
zugesetzt ist, wird der ausgeschiedene Sirup dass man die Temperatur bis 
auf 35-40°C. steigen lassen muss weiter turbinieren. 

wird die weitere Sulfonierung diesem Temperaturbereich durchgefiihrt. der 
Mitteilung wurde angegeben dass die Sulfonierung unter 
war, jedoch meinte man damit nur Anfang der Reaktion. Die Temperatur musste 
Verlauf der Reaktion wesentlich erhéht werden die Turbinierung weiter 
Nach Beendigung des Eintropfens turbiniert man weiter einige Stunden bei Zimmertem- 
peratur. Tag wird der Sirup, der sich auf dem Boden abgesetzt hat, von 
oberen Pyridinschicht abgetrennt, wasserfreiem Metanol aufgelést und vom 
Rohrzucker (6-8 gr.) abfiltriert. Das Filtrat wird mit wenig Wasser ins Destillierkolben 
eingetragen und nach dem Austreiben des unter Zusatz von PbO abdestilliert bis 
pyridinfrei wird. Weiteres Verfahren ist fast dasselbe wie bei 
angegeben ist. 


Versuch die Lésung des Pb-salzes von (Rohrzucker-schwefel- 
wurde durchgeleitet und die freie umgewandelt. Die 


(1) Biochem. 135 (1923), 621. 
(2) (1) und dieses Bulletin, (1933), 37. 
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wurde sauren Medium von selbst Hexose- 
gespalten. Nach Aufbewahren einiger Monaten 
Ort, neutralisierte man die mit KOH und versetzte sie 
Nach Beendigung der wurde die von Hefe befreit, 
Vakuum eingeengt und das K-salz wurde aus Alkohol 

Die Analyse der vorgetrockneten 


Gefunden 11.30% 13.25% (keine Mutarotation) 
Ber. fiir 10.79 13.11 


Diese Analysenwerte stimmen ziemlich gut iiberein mit K-Hexose-mono- 
schwefelsdure, doch seiner optischen Drehung nach, ist ganz verschieden 
tionen von Fructose (Proben von Seliwanoff, Ekkert, Dische® und 
sind sehr deutlich. also hier 
handeln? Diese Vermutung scheint doch unzutreffend wenn man seine 
revidiert. 


(als Glucose berechnet) 


Substanz Frage 
nach Bertrand (28.7%) (43.0%) 
Schudel (21.2%) (45.2%) 


Aus diesem Resultat sieht man ein dass 
gemessen nach beiden Methodik, der Glucosegehalt praktisch gleich ist, 
man bei der aus Rohrzucker dargestellten Substanz deutlich ver- 
schiedene Werte Ausserdem steht der Glucose-Gehalt K-Glucose- 
Mal hoch als der Substanz Frage wenn 
sie nach gemessen wird. scheint also als die 
von der Substanz aus bestehe. Aus 
obigen Versuche liegt die Annahme nahe dass das Sulfonierungsprodukt 
von Rohrzucker wesentlich die folgende chemische Substanz sei 


Nach dieser Auffassung mein friiheres Ba-salz von ein 
Gemisch oder eine lockere Assoziationsverbindung von gewesen 
sein. bei vielen Sulfonierungsexperimenten schwankte der 


Die Trocknung wird bei 80°C. Vakuum ausgefiihrt. Bei 100°C. nimmt 
das Gewicht weiter ab, aber schliesslich tritt gelbe Farbung ein. Die lange erhitzte 
Substanz zeigte ein interessantes Verhalten zum Wasser: beim Wasser ent- 
wickelte sie CO,; die Lésung war fast neutral (pH: und reduzierte Fehlingsche 
Lésung der der organisch gebundenen SO, war nur gering. 


(3) Chem. Abstr., (1929), 4766. 
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Ba-Gehalt von Rohprodukten zwischen und 16%. Man kénnte dann 
vermuten dass sulfonierter Anteil sich nicht von Hefe ist 
also der assozierte der durch Invertase zerlegt wird. 


Versuch II. Rohes Ba-salz von (RS-Ba 
dessen Ba-Gehalt 15.9% betrug, wurde durch Brucinsulfat versetzt. Das 
erhaltene Brucin-salz (RS-Bre welches sich nicht ohne weiteres kris- 
tallisieren liess, wurde aus Alkohol als amorphes Pulver 
enthielt 5.06% und zeigte —1.63°. berechnet aus 
Aus diesem Brucin-salz wurde das Ba-salz 
wieder hergestellt. Sein und Ba-Gehalt waren 

Gefunden 10.80% 23.14% 


Ber. fiir 10.03 21.54 
Ber. fur 11.52 24.62 


Ferner wurde dieses Ba-salz wieder ins K-salz umgewandelt: sein S-Gehalt 


Durch Invertase trat nur geringes Reduktions- 
zunahm. Ende der sank 


seine auf +27.1° ab. Nach Auf- 
bewahren seiner schieden 
sich eigentiimliche Kristalle aus. 
(Abb. 1). 


Versuch III. Solche spirale von Brucin-salz wurden auch 
aus dem Ba-salz (RS-Ba XVII) erhalten. Sein Ba-Gehalt war 
Daraus bereitetes Brucin-salz wurde heissem Pyridin gelést und 
lich Alkohol zugesetzt. Beim Erkalten setzte sich auf dem Boden ein Sirup 
ab, welcher von Mutterlauge getrennt, mit Alkohol zerrieben wurde. Das 
weisse Pulver wurde abgesaugt und mit Alkohol gut gewaschen und 
getrocknet. Sein S-Gehalt Aus seiner 
schied sich spirale Kristalle aus (ihr optischer Charakter: negativ) (Abb. 


Abb. 
q 


Ausbeute 0.6 gr. aus gr. Ba-salz. 


Versuch IV. Die rohen von Ba-salze (RS-Ba XXIV, XXV, 
XXVII) deren Ba-Gehalt zwischen und liegen, wurden durch Hefe 
vergoren. Fliissigkeit wurde von der Hefe abfiltriert, einge- 
engt und aus Alkohol Ihr Ba-Gehalt stieg auf: 18.34% fiir RS-Ba 
XXIV, fiir RS-Ba XXV und 18.03% fiir RS-Ba XXVII. Beim Anfang 
der zeigte die Fliissigkeit sehr starke Reduktion, aber die durch 
Hefe gereinigten Ba-salze enthielten nur Spur von reduzierende Substanz, 
und erst nach der Behandlung durch trat starke Reduktion heraus. 
Unten wird die Zunahme der Reduktion beim Erhitzen einer Lésung von 
RS-Ba XXV mit 0.02 HCl auf 100°C gezeigt. Das Reduktionsvermégen 
wird nach Methode gemessen und als von 
Glucose des Ba-salzes dargestellt. 

der 1.673%-ige vom Ba-salz enthielten nach dem 
2.64 Glucose daher Glucose 1.673 gr. der Substanz oder 3.08% (die chemische 
Eigenschaft dieser kleinen Menge der reduzierenden Substanz ist noch nicht untersucht), 
Nun wurde anderen der Lésung (0.53 zugefiigt, auf verdiinnt 
und siedenden Wasserbad eingetaucht. Von Zeit Zeit pipettierte man daraus 2ccm 
und neutralisierte mit 0.4cem NaOH Dieses wurde mit Wasser auf 


verdiinnt und analysiert. Wenn z.B. Glucose ergibt, berechnet man Glucose- 


Zunahme der 


1.75 437 26.1 23.0 
2.01 502 26.9 
2.21 552 33.0 29.9 
2.26 570 31.0 
2.32 580 34.7 31.6 
120 2.34 585 35.0 31.9 


Nach 120 Min. wurde die ein wenig gelblich und eine schwache 
Triibung von BaSQ, trat ein. Dieselbe gemessen nach 
Schudel, zeigte ein Glucose oder 22.9% umge- 
rechnet fiir K-salz welcher Wert mit dem vorher angegebenen 21.2% (Ver- 
such ziemlich gut iibereinstimmt. zeigte anfangs +37° und nach der 
Hydrolyse +26°. Daher ist die vorangehende Annahme festgestellt dass 
nicht durch Hefe aufgespalten sondern erst durch Glucose- 
und hydrolysiert wird. 


Versuch muss dem Analysenwert nach das Hauptprodukt der 
Sulfonierung sein. zuisolieren wurde Brucin-salz aus RS-Ba XXIV 


(4) Biochem. J., (1929), 99. 
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dargestellt. Zum dick konzentrierten Sirup wurde Metanol zugefiigt bis 
Fallung gerade eintrat und dieses aufbewahrt. erst 
schieden sich radial kugelférmige Kristalle aus und erstarrte das 
Ganze einem Kristall-brei. Das einzelne Kristall ist ein feines 
und positiv optischen Charakter. Nach zweimaligem Umkristallisieren 
wurde sein S-Gehalt war 5.19% oder 5.14%. Dieser Analy- 
senwert ist ein wenig als der S-Gehalt von RS2-Bre doch 
viel kleiner als (5.45%). Der Berechnung nach erhalten wir diesen 
Wert als Gemisch wie RS; oder 


Versuch VI. Das Brucin-salz aus RSBa XXV kristallisierte aus seiner 
man aus Metanol um, schied sich haardiinne Kristalle (opt. Charakter 
positiv) aus. wurde mit kaltem Wasser einige Mal gewaschen und 
getrocknet. Die Ausbeute war sehr gering. Sein S-Gehalt war: 5.35% 
was sehr nahe dem S-Gehalt von steht. 


Versuch VII. Fast reines Brucin-salz von wurde aus RSBa XXVII 
mit 90%-igem Metanol erhalten, zwar Schema: 


RSBa XXVII (40 gr.) 
Brucin-salz (dicker Sirup) 


MeOH 

eingeengt bis MeOH heiss 

Fallung und 

Fraktion (a) (6.5 gr.) 


Fraktion beim Stehen heiss gelést 
87, 4.89% aus 


Lésg. (12 gr,) Fraktion (c) 
(OH), MeOH (1:4) 
Lésg. 
Ber. fur (OH), 
Ba-salz Ba-salz Ba-salz 
.95% Ba: 21.82% Ba: 22.5% 
8.80 9.06 10.4 


8.38 


j 
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Fraktion (a): eine braune Masse, die schwer weiter reinigen ist. 
RS; kénnte hier vorhanden sein iiberhaupt existiert. Fraktion 
Kristalle von Abdampfen seiner Lésung schieden 
sich ganz homogene aus; sein optischer Charakter ist 
eine optische Achse liegt nicht parallel mit der Entwicklungs- 
richtung des Kristalles. (Abb. 

feste amorphe Masse wenn sie gut 
trocknen liess. Beim Aufbewahren 
schied sich feine aus, 

aber diese Kristalle sind glasige 
amorphe Masse eingebettet deshalb 
ist diese Fraktion unrein. Nach der 

Behandlung mit Pyridin MeOH 

wurde ins Ba-salz umgesetzt. Seinem Ba- und S-Gehalt nach ist wohl 
ein Gemisch von und oder noch héheren Ester betrachten. 
die Waschfliissigkeit ging die Hauptmenge von RS, iiber. Merkwiirdig 
ist dass alle Ba-salze, die Brucin-salz dargestellt sind, mehr 
enthalten als die entsprechende verlangt. ist wohl denkbar dass 
bei der Behandlung mit iiberschiissigem Baryt, 
mit diesem saccharatartig verbinden 


Versuch VIII. Nun wurde die Sulfonierungsbedingung 
dass das molekulare von Rohrzucker (20 gr.) zur 
R:S 1:2 wird. Nach dem Austreiben des Pyridins durch PbO, bildete 
ein Teil des sulfonierten eine unlésliche Verbindung mit PbO (A) und der 
Restanteil ging als Pb-salz das Filtrat (B) (RS-Ba (A) 


(5) Eine dergleichen Deutung findet man der Mitteilung von Neuberg und Pollak 
(Ber. (1910), 2060). Sie haben ihrem Ba-salz der folgende- 
chemische Formel gegeben 


it q 
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erhielt man gr. Ba-salz (Ba: 22.18%) und aus (B), gr. Ba-salz (Ba: 
13.81%). Das letztere, nach der durch Hefe, liess seinen Ba- 
Gehalt bis 18.03% steigen (nach dem Trocknen bei 80°C. Vakuum 20.0%). 

Brucin-salz aus RS-Ba XXII (A) ist Wasser wenig und lasst 
sich aus heissem Wasser umkristallisieren. Das Kristall ist optisch negativ 
und etwas S-Gehalt 5.62, Brucin-salz aus RS-Ba 
XXII (B) ist Wasser leicht léslich. Aus dem Sirup schied sich nur eine 
kleine Menge von nadelférmige Kristalle (optisch positiv) aus sein S-Gehalt 
5.36%. 


Versuch Schliesslich wurde das molekulare R:S bei der 
Sulfonierung bis 1:3 erniedrigt. Alle organisch gebundene 
vereinigten mit unléslichem PbO. wurde durch zersetzt und ins 
Ba-salz iibergefiihrt. Das Ba-salz enthielt 25.7% Ba. Das daraus herge- 
stellte enthielt reichliche Menge von spiralen Kristalle 


(Abb. 7), und nach Umkristallisieren aus Alkohol stieg sein 
bis auf 5.86%. Aus der Mutterlauge ausgeschiedene Kristalle 
waren nach der Umkristallisation fein und sein S-Gehalt war 
4.70%. 


Schlussbemerkungen. Sulfonierung des Rohrzuckers verlauft also nicht 
einfach wie bei Glucose. Wenn auch die Darstellung unter gleicher 
Sulfonierungsbedingung wie wird, ist das Reak- 
tionsprodukt immer ein Gemisch von di-, tri- oder tetra-Ester, und zwar 
schwankt ihr von Ansatz Ansatz. Beim Sulfonieren unter 
starker Abkiihlung die Bildung des mono-Esters doch ist 
diese Bedingung praktisch kaum erfiillen. 

Fructose, nach unseren Erfahrungen, auch unter schonender 
Bedingung leicht poly-Ester geben scheint (siehe dieses Bulletin Nr. 
Glucosulfatase IX.’’), ist anzunehmen dass der Fructose-Teil des 
Rohrzuckers auch geneigt sei poly-Ester bilden. Demnach ist mono- 


7 


Ester der Glucose erwarten, und zwar als 
Doch ist diese Gedankengang durch Ex- 
periment bis jetzt nicht gestiitzt worden. Zuweilen habe ich sehr 
Kristalle (auch der optische Charakter) wie Brucin-salz von 
Glucose zerlegten 
doch ist mir ihre Isolierung noch nicht gelun- 
gen. Das Verhalten gegen 
ist nennenswert: Die organisch gebundene 
SO, des durch zerlegten wird 
vom Enzym hydrolysiert, zwar ungefahr die 
Photo. auf der durch nicht zerlegten Rohr- 
wirkt das Enzym nur 
schwach Diese Tatsachen sprechen fiir die 
obige Vermutung, doch ist schwer verstehen dass das oder Brucin- 
salz von zerlegten keine Mutarotation zeigt. 
Diese Arbeit wurde teilweise mit Mitteln von Kultusministerium zur 
der Wissenschaften ausgefiihrt, ich grossem Dank 
verpflichtet bin. 


Chemisches Institut, Wissenschaftliches 
Kaiserliche Universitat Tokio. 


OXIDATION SOME 
WITH LEAD 


Haruomi 


Received October 16th, 1933. Published January 28th, 1934. 


Lead tetra-acetate, the tetravalent lead salt acetic acid, was in- 
troduced Dimroth new oxidising agent. This salt easily prepared 
from minium and acetic acid. was recommended him more 
convenient oxidising agent than lead peroxide itself two respects. First, 
soluble organic solvents such benzene glacial acetic acid, and 
the oxidation can smoothly carried out homogeneous reaction these 


(6) dieses Bulletin, (1931), 358; 65; 148. 
(1) Studies Hydroxy-acids and their Derivatives. Part 


Is 
i 
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solvents. Secondly, after the oxidising action, changes lead acetate, 
which easily separates out crystals when ether added the solution. 

Various oxidation hitherto described Dimroth, Criegee and 
others are summarised follows. 

The reagent efficient for the conversion hydrogen atom into 
group, especially the case substances such ethyl malonate, 
ethyl acetoacetate and acetone which contain labile hydrogen atoms 
can also applied the homologues toluene. 


malonate 


CHOH 


tartronate 


Toluene 
alcohol 


Oxidation unsaturated substances hydroaromatic type with 
this reagent occurs two ways: 

(1) addition two acetoxy-groups the double linking, and 

(2) substitution the adjascent hydrogen atoms acetoxy-groups, 
whilst the double linking unattacked. 


CH, 

CH, CH, CH, 

Cyclohexene 


CH, 


(2) Dimroth Schweizer, Ber., (1923), 1375. 
Ann., 481 (1930), 263. 
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III. Glyeols are oxidised this reagent, yielding two molecules 
carbonyl compounds. 


CH; 
CH; 


H;C.C:0 
H;C.C.OH 
| H,C.C:0 


CH; 


Pinacone Acetone 


Now, have analogous structure with glycols, namely, 
both these compounds contain two hydroxyl groups combined two 
neighbouring carbon atoms. Assuming that the oxidation the same type 
occurs the case a-hydroxy-acids the case glycols, the formation 
aldehydes easily expected. 


Aldehyde 


a-Hydroxy-acids 


The present author tried the oxidation some simple a-hydroxy-acids 
with lead tetra-acetate and confirmed the formation aldehyde from each 
the following five acids.* 


CH;.CHOH.COOH 
Lactic acid Acetaldehyde 


acid Isovaleraldehyde 


acid Benzaldehyde 


acid acetaldehyde 


p-Hydroxy-phenyl-lactic acid p-Hydroxy- acetaldehyde 


The oxidation a-hydroxy-acids aldehydes having atom carbon 
less reaction which can performed with many oxidising agents. But 


(4) Criegee, Ber., 260. Raudnitz Peschel, Ber., (1933), 903. 
The reagent was utilised for the differentiation between furanose and pyranose forms 
sugars, since, oxidation with this reagent, formaldehyde can result only when CH,OH 
adjacent free hydroxyl, namely, from the furanose Ann., 
495 (1932), 211. 

Japanese Patent: 98,241 (Suzuki, Takayama, 
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times the reactions produce not only expected aldehydes but also other 
oxidation products further advanced stage. For example, when 
lactic acid oxidised with lead peroxide, yields the mixture benzal- 
dehyde and acetaldehyde. the case with lead tetra-acetate, there 
fear such extreme oxidation, this acts only dehydrogenating 
agent. 


Experimental Part. 


General. Lead tetra-acetate was prepared according the description 
Dimroth. Red lead oxide (minium) was gradually added 
glacial acetic acid (1000 gr.), which was thoroughly stirred and kept 
45-55°C. cooling, considerable amount lead tetra-acetate was 
precipitated. was obtained colourless crystals warming with 
small bulk warm acetic acid. Lead tetra-acetate very hygroscopic 
and is, exposure moisture, easily decomposed lead peroxide and 
acetic acid. 

each experiment, a-hydroxy-acid (10 gr.) was dissolved benzene 
(120-150 and equimolecular amount lead tetra-acetate was added 
But, when the sample not sufficiently soluble benzene, glacial 
acetic acid was used the solvent. Oxidation mixture was vigorously 
stirred throughout the whole operation. 

During the course the oxidation small bulk the solution was 
pipetted out from time time and water was added The completion 
oxidation was roughly indicated the termination separation lead 
peroxide. 


Oxidation Lactic Acid. acid (Merck) was subjected vacuum 
distillation, when the main part distilled 126-133°C. The 
distillate (10 gr., 0.11 mol) was dissolved warm glacial acetic acid (100 
and the solution was put flask having three necks, provided with 
mechanical stirrer, inlet for the oxidising agent and reflux condenser 
which two absorption bottles filled with cooled (-12°C.), dry ether were 
connected. The flask was kept 50°C. the water bath and lead tetra- 
acetate (44 gr., 0.11 mol) was added little little. During the oxidation 
rapid current dry carbon dioxide was passed from the inlet tube through 
the whole apparatus. The aldehyde formed the oxidation was com- 
pletely absorbed the ether. 

After the completion oxidation, dry ammonia was passed through 
the ether, and acetaldehyde was precipitated aldehyde-ammonia. 
melted 88°C. and the yield was 3.0 gr. representing the hydroxy- 
acid used. 
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Identification the Aldehyde. The aldehyde-ammonia was added 
aqueous solution containing roughly the equivalent amount semi- 
crystallised out, which melted 160-162°C. after recrystallisation from 
water. 


Subst. 2,249 mg., 0.832 c.c. 762.4 mm.) 
Cale. for 41.57% 


Oxidation Leucic Acid. acid was prepared the action 
nitrous acid upon natural leucine and was precipitated zinc salt. 
The free acid melted 73°C. after recrystallisation from benzene. 

Leucic acid (10 gr., 0.076 mol) was dissolved benzene The 
solution was kept 60°C. and lead tetra-acetate (33 gr., 0.76 mol) was 
added the course hour. During the oxidation lead acetate separated 
out viscous jelly and then gradually changed erystalline mass. 
Benzene was decanted and the residue was well washed with new bulk 
benzene. 

The combined benzene solution was shaken with aqueous solution 
sodium bicarbonate remove acids. After drying, the solvent was 
removed distilling boiling water-bath, simple still-head being 
provided. The greater part benzene was distilled off without con- 
siderable loss the aldehyde, though the complete separation was im- 
possible. The residual oil was subjected distillation, when the main part 
(4.9 gr.) distilled 82-84°C., but was not free from benzene. 

Identification the Aldehyde. hydrazine dissolved 
five times its weight 40% aqueous acetic acid was added the aqueous 
solution saturated with aldehyde. hydrazone isovaleral- 
dehyde® separated flocculent precipitates. melted 109°C. after 
recrystallisation from alcohol. 

Subst. 2.780 mg., 0.467 c.c. (26.0°C., 766.5 mm.) 
Cale. for 19.00% 


Oxidation Mandelic Acid. acid (Merck, m.p. 118°C.) 
(10 gr., 0.066 mol) was dissolved benzene (150 and lead tetra-acetate 
(27 gr., 0.066 mol) was added. Further treatments were the same des- 
cribed above. After removing benzene, the residual oil was distilled 
vacuo. The part distilling 72~73°C. under mm. amounted 3.7 gr. 
representing 54%. 


(5) Bailey, Ann., 303 (1898), 79. 
(6) Dakin, Biol. Chem. (1908), 236. 
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Identification the Aldehyde. The aldehyde was added alcoholic 
solution hydrazine. cooling, hydrazone 
separated out. melted 189°C. after recrystallisation 
from alcohol with addition animal charcoal. 


Subst. 2.973 mg., 0.466 (30.0°C., 759.4 mm.) 
Cale. for C,3H,,02,N;: N = 17.48% 


Oxidation Phenyl-lactic Acid. acid was prepared 
the action nitrous acid upon natural alanine. melted 124°C. 
after recrystallisation from chloroform. 

Phenyl-lactic acid (10 gr., 0.060 mol) was added benzene (150 c.c.). 
The greater part the acid can brought into dissolution when the 
solution kept boiling. Lead tetra-acetate (26 gr., 0.060 mol) was then 
added. Further treatments were the same the previous two cases. 

After removing benzene, the residual oil was distilled vacuo. The 
part distilling 84-86°C. under mm. amounted 4.2 gr. representing 
58%. 

Identification the Aldehyde. Alcoholic solutions neutral hydroxyl- 
amine and the aldehyde were mixed and allowed stand overnight. 
large volume ether was then added and the excess hydroxylamine 
was removed extraction with water. Oxime phenyl acetaldehyde 
thus prepared® was soluble hot petroleum ether, from which can 


Anal. Subst. 4.202 mg., 0.381 (24.0°C., 751.9 mm.) 


Oxidation with Lead Peroxide. Phenyl-lactic acid gr.) was added 
mixture water and phosphoric acid The presence 
the latter prevented the formation insoluble lead salt. Lead peroxide 
(13 gr.) was poured the solution little little, interrupting each time 
the steam which was passed into the flask throughout the reaction 
transfer the aldehyde formed into the distillate. 

The aldehyde (1.2 gr.) was obtained from the distillate after removing 
acidic part. About the half hydroxy-acid was recovered from the 
residue. 

The aldehyde obtained from several oxidations was brought together 
and subjected vacuum distillation. distilled 65-80°C. under mm. 


(7) Sieden, Ann., 324 (1902), 321. 
(8) Harries Osa, Ber., (1904), 843. 
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(lower than that the oxidation product with lead tetra-acetate). The 
formation crystalline oxime from the above sample was not successful. 
After long standing the colourless crystals were deposited from the distilled 
aldehyde and amounted 0.5gr. melted 122°C. after recrystallisa- 
tion from water, and showed depression melting point when mixed 
with pure specimen benzoic acid. The benzoic acid thus obtained may 
regarded oxidation product benzaldehyde air. This fact 
shows that the aldehyde obtained was mixture benzaldehyde and 
acetaldehyde. 


Oxidation p-Hydroxy-phenyl-lactic Acid. 
acid was prepared the action barium nitrite upon dilute sulphuric acid 
solution natural tyrosine. melted 166°C. after recrystallisation 
from water. 

p-Hydroxy-phenyl-lactic acid gr., 0.011 mol) was dissolved glacial 
acetic acid (60 and the solution was kept 50°C. tetra-acetate 
(10 gr., 0.011 mol) was then added. The solution gradually assumed reddish 
tint. After cooling, large volume ether was added precipitate the 
greater part lead acetate. After complete separation lead salt, ether 
was expelled under reduced pressure, and then the temperature was raised 
60°C. remove the rest acetic acid. 

Identification the Aldehyde. p-Hydroxy-phenyl acetaldehyde was 
obtained when oxidised tyrosine with sodium hypochlorite. 
other information this aldehyde was found the literature. 

the residue above distillation, alcoholic solution p-nitro- 
phenyl hydrazine (1:6) was added. cooling, flocculent precipitates 
reddish brown tint were formed, which were separated and moistened with 
few drops alcohol. changed crystalline mass taking one molecule 
alcohol alcohol crystallisation. After recrystallisation from alcohol, 
began sinter 165°C. 

Subst. 1.806 mg., 0.210 c.c. (25.0°C., 761.5 mm.) 


Cale. for C,,H,;0;N3;+C,H,;OH : N= 13.20% 


conclusion, the author wishes express his gratitude Professor 
Matsubara for kind inspection this paper and thanks are also due 
Dr. Takayama for the valuable suggestions and constant encouragements 
during this study. 


Chemical Institute, Faculty Science, 
Imperial University Tokyo. 


(9) Ber., (1909), 2360. 
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THE ALKALOIDS WHITE HELLEBORE. 
ISOLATION CONSTITUENT ALKALOIDS. 


SAITO, Harusada SUGINOME and Michio 


Received November 1933. Published January 28th, 1934. 


Since 1819 Pelletier and obtained from white hellebore, 
Veratrum album roots, sternutatory alkaloidal body, which they called 
Tobien and other chemists and pharmacists 
have studied Veratrum album and other allied species (V. viride, nigrum 
etc.) with results many respects contradictory each other. 


important contribution the knowledge alkaloids Veratrum 
album was made Wright and who treated the crushed dried roots 
with alcohol containing tartaric acid and showed that they contained least 
five different alkaloids. Jervine, pseudojervine, and 
rubijervine, were well-defined crystallisable nonsternutatory bases 
and fourth, veratralbine, was amorphous and nonsternutatory 
whilst the fifth, veratrine, was highly sternutatory. 


Seven years later was able isolate besides the above- 
mentioned three crystallisable bases, jervine, pseudojervine and rubijervine, 
two new minor alkaloids: protoveratrine, extremely power- 
ful poison, and protoveratridine, very minute amount (ca. 
0.001 per cent.). isolating these alkaloids two methods extraction were 
followed. One, the baryta method, relatively rapid and gives jervine, 
rubijervine and protoveratridine but protoveratrine. The other, the 
metaphosphoric acid method, yields protoveratrine and pseudojervine with 
small amounts jervine and rubijervine. 


The constitutions these alkaloids, however, have not yet been in- 
vestigated. Moreover, the material produced this country does not appear 
have studied previously and this group medical plants™ occurs 
the various species indigenous this island, Hokkaido, and fortunately 
found everywhere the field. Veratrum grandiflorum Loes. former- 


(1) Ann. Chim. Phys., (2), (1819), 69. 

(2) Pogg. Ann., (1837), 569. 

(3) Ann. Chem. Pharm., 35, 116. 

(4) Pharm. Trans. April 13, (1878) 808. 

(5) Chem. (1878), (1879), 405, 421. 

(6) Arch. Pharm. 228 (1890), 462. 

(7) Miyabe and Kudo, Coll. Agric. Hokkaido, (1932), 311. 
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described Veratrum album, also widely distributed the mountain- 
ous districts Hondo. 


The roots for this investigation were collected Nopporo, suburb 
Sapporo, inthe autumn. the course the preliminary test extrac- 
tion the odour comparatively lower member fatty acids, indication 
saponification, was recognized, acid alkaline extraction applied 
former authors was avoided. 


The finely powdered roots were percolated with alcohol room tem- 
perature, distilling off the solvent under reduced pressure, and shaking the 
faintly acid aqueous extract with light petroleum remove oily and 
resinous matters. basifying the aqueous liquor with ammonia sodium 
bicarbonate brown basic substances were separated and collected, portion 
The filtrate, containing some more alkaloids, was extracted with chloroform 
after saturation with ammonium sulphate, and amorphous bases were 
obtained, portion The crude bases thus obtained were next treated with 
the usual organic solvents for fractional crystallisation and was found 
that ethyl acetate and carbon tetrachloride were the solvents for the purpose 
but not quite suitable. Attention was then directed the fractional pre- 
cipitation and the bases, portion were dissolved into dilute 
acetic acid and divided into six fractions with ammonia. neutralisation 
each fraction portion and with hydrochloric acid, the first three 
portion gave only jervine hydrochloride crystalline condition, but 
crystalline alkaloid was obtained from each fraction portion Un- 
fruitful attempts were made obtain crystalline substance from the 
amorphous part formation salts, using variety acids, organic 
well inorganic. 


Since pseudojervine, rubijervine, protoveratrine and protoveratridine 
which are stated former authors have been isolated from European 
sources crystalline condition could not obtained, the method 
isolation after Salzberger was repeated. 


was found, however, that the material used for this investigation 
was different from the European, and jervine was far the only crystalline 
alkaloid the material. 


The amorphous base portion was next hydrolysed sealed tube 
with the expectation obtaining crystalline hydrolysed base but the 
results were unsuccessful. heating with water under pressure with 
alcoholic potash, the amorphous base underwent hydrolysis into another 
amorphous base and angelic acid. hydrolysis with concentrated hydro- 
acid, the same base gave tiglic acid. The hydrolysis veratrum 
alkaloid, cevadine crystallised veratrine, described the literature, 
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with different results. Cevadine was first hydrolysed Wright and 
who obtained tiglic acid hydrolysis with alcoholic soda with water 
under pressure but secured angelic acid alcoholic baryta. The 
latter suggested that angelic acid was the first product the hydrolysis 
veratrine, and subsequently converted into tiglic acid. Some years later 
Ahrens repeated the hydrolysis with alkali and concentrated hydrochloric 
acid and obtained angelic acid the case alkali and acid the 
other case, thus supporting the suggestion Ahrens. 

Freund and however, obtained angelic acid well tiglic 
acid hydrolysing the same alkaloid with alcoholic potash. Recently 
tried the hydrolysis, passing hydrogen chloride into alcoholic 
solution cevadine, and isolated tiglate, which, hydrolysis, gave 
tiglic acid. stated that the tiglic acid not product from the angelic 
acid first formed. 

repeating the hydrolysis the crude base from Veratrum grandi- 
florum fil. after Horst, tiglic acid was obtained; appears that 
angelic acid the product first formed the hydrolysis has been sug- 
gested already and because the easiness with which 
angelic acid convertible into tiglic acid. the other hand, acid 
stable that isomerisation did not take place treatment with water 
120°C. sealed tube. 


Experimental. 


Extraction the Alkaloids. One part finely powdered material, 
collected Nopporo October and dried the sun, was kept percolator 
with two parts and was allowed stand room tempera- 
ture for several days. During the extraction was shaken least 
day. The solvent distilled off under reduced pressure, the temperature 
the water-bath being kept under 50°C., until practically the whole had been 
removed, leaving semi-solid residue. The extraction was repeated with 
the recovered alcohol. treating the residue with water and light 
petroleum (b. 40-60°C.) considerably large amount dark resinous 
matter separated and was filtered off. The extract, being faintly acidic, 
was further shaken with light petroleum several times and finally bubbled 
with air, when some more resinous matter separated. After filtering off the 


(8) chem. Soc., (1878), 335. 

(9) Arch. Pharm., 221 (1883), 87. 

(10) Ber. Deutsch. chem. Gesell.. (1870), 2703. 
(11) Ber., (1899), 800. 

(12) Chem. Zeit., (1902), 334. 
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latter, the brown solution was rendered slightly alkaline with solution 
N-ammonium carbonate. The yellowish brown bases were 
collected, portion washed, and dried over fresh conc. sulphuric acid 
vacuum desiccator. With ammonium sulphate the mother liquor was salted 
out and shaken with chloroform. The chloroform solution was dried over 
anhydrous sodium sulphate, the solvent distilled off thoroughly, leaving 
amorphous solid, portion From the dark resinous matter separated 
dilution the semi-solid residue with water some more alkaloids could 
extracted best with dilute acetic acid. The light petroleum which had been 
used remove the oily substance from the aqueous extract gave alsoa 
little more the alkaloids treating with per cent. hydrochloric acid. 
The yield the crude alkaloids 1.2-1.5% referring the material 
shown the following table: 


Material: 12kg.; alcohol (95%) 


portion gr. 19.5 5.5 

Hydrochloric acid extract portion gr. 1.5 


Isolation and Purification the Bases. Crude alkaloids obtained 
the foregoing method are easily soluble and alcohol and are 
soluble ethyl acetate and acetone, but very sparingly soluble ether, 
chloroform, light petroleum, benzene and carbon tetrachloride. 

Attempts fractionate individuals taking advantage differing 
solubilities solvents were unsuccessful. With carbon tetrachloride jervine 
was isolated crystalline condition but was not satisfactory. 

suspension the crude alkaloids, portion (10 gr.) carbon 
tetrachloride (1000 gr.) was boiled under reflux condenser for hour, 
filtered, and the filtrate concentrated. allowing stand overnight 
the ice-chest brown crystalline powder separated which was collected. 
Yield was 0.79gr. The insoluble part was treated with the recovered 
solvent repeatedly, and the crystalline powder was obtained. 
recrystallisation the substance thus obtained with methyl 
alcohol, colourless needle crystals, melting 242°C., separated. These were 
collected and proved jervine. 

The insoluble part (7.5 gr.) was treated with solvents but was not cry- 
stallisable and was next made acidic with hydrochloric acid. 
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keeping the cold, jervine hydrochloride crystallised colourless stout 
prisms which were collected, washed with alcohol, and dried. Weight 
0.03 308°C. (with decomposition). The crude base, portion was 
also treated with carbon tetrachloride the former case. extraction 
the portion (5gr.) with the solvent comparatively soluble 
matter was obtained but could not obtained crystalline 
condition. This fraction soluble carbon tetrachloride was then con- 
verted into hydrochloride, hydrobromide, oxalate, benzoate and acetate, 
but did not crystallise. From the fraction portion insoluble carbon 
tetrachloride crystalline individual was obtained. 


Separation Fractional Precipitation. Portion Crude alkaloids 
(40 gr.) were dissolved into 0.25 N-acetic acid (240 and were fractionarily 
precipitated with 0.5 N-ammonium hydroxide solution dividing 
into five parts. The first fraction was small amount, coloured brown and 
mixed with resinous matter, but the amounts the second fraction and the 
third were increased rapidly. The weights the fourth and the fifth frac- 
tion were decreased gradually. The mother liquor the fifth fraction was 
salted out with ammonium sulphate and was shaken with chloroform. The 
chloroform solution was washed with amount water and dried 
over anhydrous sodium sulphate. The solvent was distilled off completely 
possible, leaving solid mass. This was the sixth fraction. 

Each fraction thus obtained was then turn converted into hydro- 
chloride with 0.1 N-aleoholic hydrogen chloride. allowing stand for 
while jervine hydrochloride separated from the first, second and third 
fractions, was collected and dried. Yield the material. 
the following table the yield the salt from each fraction shown. 


Precipitates gr. 15.35 7.90 0.77 0.67 10.00 
Jervine hydrochloride gr. 0.55 4.15 2.11 


concentration the jervine hydrochloride some 
more salt separated which was removed completely possible and the 
uncrystallisable hydrochlorides each fraction, which are the greater part 
the crude bases, were set free. From these parts neither free base 
nor salt such sulphate aurichloride was obtained crystalline 
condition. 

Jervine Hydrochloride. The salt very sparingly soluble absolute 
water but soluble dilute alcohol and crystallises colourless 
prisms which melt 308°C. with decomposition. 

According jervine hydrochloride crystallised from alcohol 
contains two molecules water but now shown that 


| 
7 
- 
ri 
mee 
¥ 
ae 
ty! 
= 
7 


Saito, Suginome and Takaoka. [Vol. 


the salt crystallises with one molecule water and one molecule 
from less diluted alcohol and with different molecules the 
solvents from more diluted alcohol (e. 75, and 30% 
The melting points each modification are practically the same—308°C. 
with decomposition—but the crystal forms the modifications are slightly 
different. 


Anal.: 4.329 mg. air-dry crystals lost 125°C. and mm. 0.529 mg. 


4.219 0.588 mg. 
Found 12.23%. 
requires 

Air-dry salt 4.602; CO, 10.979; 3.776 mg. 

requires C = 65.65 H= 9.06%. 


The salt dried 125°C. vacuo was analysed with the following 
results. 


Anal.: Subst. 4.065, 3.800, 4.254; CO, 10.340, 9.705, 10.820; 
3.140, 878, 3.231 mg. 
Subst. 4.447; AgCl 1.442 mg. 


The hydrochloride crystallised from 75, and per cent. gave 
iodide treating with acid the micro-Zeisel method. 
The alcohol the hydrochloride, crystallised from per cent. alcohol, 
was determined iodide. 


Anal.: 4.383 mg. air-dry crystals lost 125°C. and mm. 0.509 mg. 
Subst. 4.238; AgI 1.742 mg. 


Jervine, Free Base. The pure hydrochloride dissolved dilute 
was treated with ammonia, when the free base was separated, collected, 

washed and dried. Jervine crystallised from dilute alcohol colourless 
needles taking two molecules water crystallisation, and 240- 
241°C. 


Anal.: 4.484, 4.552 mg. air-dry crystals lost 125°C. and 15mm. 0.367, 0.373 mg. 
Subst. (air-dry crystals) 4.411, 4.249; CO, 11.290, 10.869; 3.660, 3.467 mg. 


Found: H,O 8.19; 69.81, 69.76; 9.28, 9.13%. 


The anhydrous substance was also analysed. 
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Anal.: Subst. 4.195, 4.292, 4.288; CO, 11.635, 11.889, 11.876; 3.470, 3.555, 
3.575 mg. 
Subst. 4.765 mg.; 0.143 18°C. and 766mm. 
Found: 75.64, 75.55, 75.54; 9.26, 9.27, 3.34, 3.55%. 


Jervine contains group and laevorotatory, having the 
following specific rotation which has not been described previously. 


-177.5° (in absolute alcohol). 


Jervine Acetate. This salt was prepared with the object obtaining 
easily soluble salt but was very unstable against water heat. 
dissolving water heating vacuo the free base was recovered instantly 
pure condition. Jervine absolute alcohol was neutralised with acetic 
acid the same solvent and the resulting solution was evaporated the 
desiccator over concentrated sulphuric acid and finally over potassium hydro- 
xide, leaving colourless crystalline mass which melted 
indefinitely. 

Attempts recrystallise the salt from water, dilute alcohol, alcohol and 
ether, and other usual organic solvents were made with unfruitful results 
owing the easiness with which the acetate decomposed into the original 
base. 


Anal.: air-dry crystals lost 125°C. and 15mm. 
Found; 
requires 14.37%. 

Subst. 3.718, CO, 9.516, 8.855; 2.784, 2.572 mg. 
Found: 69.82, 69.78; 8.38, 8.31%. 


The salt also laevorotatory 
Portion This was also fractionarily precipitated and converted into 
hydrochlorides the case portion but neither base nor hydrochloride 
could obtained crystalline condition. 


Precipitates gr. 1.00 3.85 1.60 6.0 15.50 


Hydrolysis the Crude Base, Portion With Water. The crude 
base (5.0 gr.) was heated sealed tube with water (100 120°C. for 
five hours when acidic solution, coloured dark brown and partly charred, 
was obtained. the filtered solution acid c.) was added 
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and subjected steam distillation. The distillate was neutralised with 
caustic soda and evaporated, leaving colourless mass From the 
salt the free acid was prepared, and was crystallised from water colour- 
less prisms, melting 46°C., and was identified angelic acid. 

Silver salt was prepared, melting 196°C. with decomposition. 


Cale. for 52.17%. 


With Alcoholic Potash. Crude base (20 gr.) was dissolved alcohol 
(80 and was heated the water-bath for twenty minutes with caustic 
potash (10.4 gr.) aleohol cooling, the reaction product was 
separated, filtered. The filtrate was saturated with carbon dioxide, separat- 
ing potassium carbonate. The latter was removed and the solution was 
concentrated under diminished pressure, leaving brown powder. After 
dissolving water, was filtered, acidified with acid, and ex- 
tracted with ether. The ethereal solution was dried over anhydrous sodium 
sulphate and the solvent was distilled off, when crystalline substance 
remained. The acid crystallised from water colourless prisms, melting 


0.14 

With Concentrated Hydrochloric Acid. The hydrolysis was made after 
The same crude base (20 gr.) was heated the wire gauze for 
hour with concentrated hydrochloric acid the early stage 
the reaction reddish brown substance separated, which converted into 
dark homogeneous solution further heating. The reaction mixture was 
cooled, treated with water c.) and was then shaken with ether. After 
drying the ethereal solution the solvent was distilled off, leaving crystalline 
substance (0.31 gr.). This was recrystallised from water colourless plates, 
64°C., and was identified tiglic acid. 


3.767 mg. substance required 1/50 N-NaOH. 


With Alcoholic Hydrogen The same crude base was hyd- 
rolysed after follows. Crude base (20 gr.) was dissolved 
absolute alcohol (75 and the resulting solution was boiled the water- 
bath for four hours. the course heating dry hydrogen chloride was 
passed through the solution. The alcohol was distilled off when reddish 
brown liquid (ca. 1.2 having pleasant smell, together with crystal- 
line substance, remained. The latter was identified tiglic acid the former 
was treated with alcoholic potash, the hydrolysis being completed heating 
for short time. distilling off the solvent the residue was acidified, 


45°C., and was identical with angelic acid. Yield after 
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extracted with ether and the ethereal was dried. From the ethereal solution 
tiglic acid was obtained, melting 64°C. 

acid (10 mg.) was heated with water sealed tube 
for five hours. cooling tiglic acid (4.5 mg.) separated, and 
was recovered, being 

Attempts were made obtain the hydrolysed base crystalline 
condition but neither the free base nor the salt, hydrochloride, hydrobromide, 
perchlorate, could obtained pure condition. 

The hydrolysis each fractionated part the portion also gave the 
same results. 


The Metaphosphoric Acid Process for Extraction after Salzberger. After 
treating the finely powdered material with ether remove the oily 
substance, was percolated with alcohol (80%) room temperature. The 
percolate was concentrated under reduced pressure, the bath temperature 
being kept below 40°C., when syrupy substance remained. The latter was 
further shaken with light petroleum (b. 40-60°C.), treated with 0.5 
acetic acid, and was then filtered. the filtrate powdered 
acid was added until further precipitation occurred. The yellow amor- 
phous precipitates, which should contain jervine and rubijervine, were 
collected, dried and powdered. suspension this powder alcohol was 
treated with ammonia and was then acidified with acid. 
warming the water-bath the sulphate jervine, which very sparingly 
soluble water, was collected. The mother liquor was again basified with 
and was next extracted with ether, but rubijervine could not 
found. 

The filtrate the yellow amorphous precipitate was repeatedly ex- 
tracted with ether and then with chloroform. 

evaporating the ethereal solution small amount crude jervine 
remained but not protoveratrine. 

The chloroform solution was also concentrated under reduced pressure, 
the bath temperature being kept under 40°C., leaving amorphous sub- 
stance. The latter was crystallised from absolute alcohol and was identified 
jervine instead pseudojervine. 

desire express our great indebtedness Mr. Akagi, the 
Director the Industrial Experiment Station Kotoni near Sapporo and 
Mr. Hayashi, the chief chemist the institute, for affording facilities 
for the investigation, and Professors Miyabe and Yamada for the 
suggestions the botanical sides. 


Chemical Department, Imperial University 
Hokkaido, Sapporo. 
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Von Shin-ichiro FUJISE und Sekio MITUI. 


SYNTHETISCHE VERSUCHE MIT METHYL-TRIOXYBENZOL. 
MITTEILUNG SYNTHESE VON 2.6-DIMETHYL- 
POLYOXY-FLAVANONEN. 


Eingegangen 10. November 1933. Ausgegeben 28. Januar. 1934. 


wurde durch Kalischmelze aus Matteucinol 
bezw. Desmethoxy-matteucinol Zur Konstitutionsermittelung 
dieser Substanzen synthetisierte der Verf. 
oxy-flavanon und folgenden seien 
Versuche iiber die Synthese zweier neuer Dimethyl-polyoxy-flavanone 
mitgeteilt. Bei der Kondensierung von und 
Nitrobenzol-lésung unter Zusatz von Aluminium- 
chlorid erhielten wir 
I.) vom Schmelzpunkt 207°C., das aus 70%iger 
hellgelben Nadeln kristallisiert. 
flavanon II) vom Schmelzpunkt 254.5-255°C. wurde durch Kon- 
densation von und 
sdurechlorid gewonnen. 
Die Ausbeute bei diesen Flavanon-Synthesen ist sehr schlecht, weshalb 
wir keine Derivate, (z.B. Acetylverb., darstellen konnten. 
Doch erscheint uns sicher, dass die von uns dargestellten Substanzen 
Flavanone sind, sie charakteristische Flavanoneigenschaften zeigen. 
Bei der Reduktion mit Magnesium und farbten sich beide Substan- 
zen rot. Die Absorptions-spektrum sind ganz analog dem des 5.7-Dioxy- 

wurde nach der Anweisung von Weidel und 
Wenzel dargestellt, jedoch mit unbefriedigender 
wurde katalytisch und das Reaktionsgemisch 
ohne Isolierung von Triamido-xylol mit viel Wasser gekocht. Die Ausbeute 
Dimethyl-phloroglucin betrug etwa 30% der Theorie. Zur Synthese von 
stellen wir 
nach Shinoda’s Vorschrift her. Fiir die ist, wohl 
folge eines Drukfehlers, der Schmelzpunkt als 188°C angegeben. liegt 
aber bei 178°C. 


(1) Fujise, Pap. Inst. Phys. Chem. Res., 1930, 263. 
(2) Fujise Nishi, Ber., (1933), 929. 

(3) Weidel, 237. 

(4) Pharm. Soc. Japan, 1929, 74. 
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CH; 
(1) 2500 3000 3500 
H.C 
OCH. 
H.C CH, 


Beschreibung der Versuche. 


gepulvertes Tri-nitro-xylol zugesetzt. der Reduktion sich das 
Tri-nitro-xylol Eisessig. Nach stiindigem Schiitteln hatte die 
7.71 Wasserstoff absorbiert (92% der Theorie). Das Pt-Schwarz wurde 
filtriert, das Filtrat mit konz. gemischt und die 
Vakuum eingeengt. Der Riickstand wurde mit viel Wasser verdiinnt 
und Stunden lang gekocht. Dann wurde, 
wieder Vakuum eingeengt, das Ather auf- 
genommen und eingedunstet. Nach Verjagen des Athers wurde der 
stand aus Xylol umkristallisiert. Schmelzkunkt: Ausbeute: 
29% der Theorie. Die maximum Ausbeute Dimethyl-phloroglucin nach 
Weidel und Wenzel betrug 30%. Der Mittelwert war 12% der Theorie. 


(I). 2gr. Di- 
methylphloroglucin, 3.45 gr. und Alumi- 
niumchlorid wurden zusammen Nitrobenzol gelést. Die Lésung 
sich rot bis dunkelrot. Tage wurden weiter gr. Aluminium- 
chlorid zugestzt und dies iiber Nacht stehen gelassen. Dann wurde aus 
dem Reaktionsgemisch das Nitrobenzol mit Wasserdampf abdestilliert und 
der Kolbenriickstand heiss dekantiert. Der rotbraune, harzige Riickstand 
wurde verdiinnter alkoholischer Natronlauge und nach Zusatz von 
viel Wasser filtriert. Aus dem Filtrat liess sich mit die pheno- 


a 

7 

7 

3 

j 


lische Substanz Sie wurde zentrifugiert, getrocknet und mehr- 
mals aus umkrystallisiert. Ausbeute: 0.2gr. Schmelz- 
207°C. 


Anal.: Subst. 4.321, 4.179; 10.084; H,O 1.756, 1.895 mg. 


Aus der heiss dekantierten schieden sich Kristalle ab. Beim 
Waschen mit Natrium-bicarbonat blieb die phenolische Substanz 
dann wurden sie aus 20%iger umkristallisiert, und die hellgelben 
Tafelchen schmolzen bei 222-223°C. Die Analysenergebnisse stimmen zur 
Formel Die Verbindung zeigte jedoch kein Flavanonreaktion, 
also diirfte wohl ein Chalkon (III) vorliegen. 


Anal.: Subst. 3.278; H,O 1.498 mg. 
Ber. fiir CygH gO, : C= 65.8 ; H = 4.9%. 


Dime- 
thyl-phloroglucin und (die freie 
schmolz bei 178°C.) wurden 120ccm Nitrobenzol nach 
Zusatz von Aluminiumchlorid zwei Tage lang beiseite gestellt, wieder 
Aluminiumchlorid zugesetzt und Tage das Nitrobenzol 
mit Wasserdampf abgeblasen aus der wurde dann neben 
ein rétlichschwarzes Harz isoliert. 
Das Harz wurde 10%iger, heisser, alkoholischer Kalilauge mit 
Wasser verdiinnt und filtriert. Beim des Filtrats mit 
fiel eine kristallinische Substanz aus. Aus der alkoholischen Lésung schie- 
den beim Stehenlassen Kristalle aus, die, mehrmals aus 60%iger 
umkristallisiert, hellgelben Nadeln vom Schmelzpunkt erga- 
ben. Ausbeute 0.3gr. Mit Eisenchlorid sie sich dunkelgriin. Mit 
Magnesium und Salzsdure sie sich kirschrot. Die Kristalle lést sich 
ziemlich schwer Ather, Alkohol und Aceton. 


Anal.: Subst. 3.650, 3.732; CO, 8.798, 8.950; H,O 1.894 mg. 
Ber. fur CygH gO, : Cc = 65.5 ; H = 5.4%. 


Chem. Institut der Kaiserl. 
Tohoku- Universitat, 
Sendai. 
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the first report this series the results experiments were des- 
cribed heulandite and the second report 
and the third report silicic acid minerals. 


The present paper describes the experiments the following minerals: 
laumontite, stilbite, mordenite, natrolite, apophyllite, analcite, inesite and 
bentonite. The gases tested were ammonia, carbon dioxide, sulphur dioxide, 
acetylene, oxygen and hydrogen. 


Ammonia has been prepared from aqueous ammonia, carbon dioxide 
from calcium carbonate and hydrochloric acid, sulphur dioxide from sodium 
sulphite and sulphuric acid, acetylene from calcium carbide and water, 
oxygen from potassium permanganate, and hydrogen from zinc and sul- 
acid. These gases have been properly purified the ordinary 
procedures. 

The apparatus and the method measurements are quite the same 
those which were described former The sorptions have been 
measured 25°C. and 0°C. under about one atmospheric pressure. 


Laumontite. The locality the mineral Takashima, Hokkaido, being 
the same sample which was used the experiment described the second 
report this series. the former experiment the sorptions ammonia 
and carbon dioxide were measured, while the present paper those 
sulphur dioxide, acetylene and oxygen beside ammonia and carbon dioxide 
are described. 

The mineral has been subjected evacuation and heated 200°C. for 
two and half hours. this treatment the decrease weight laumontite 
amounts 10.2%. Then the dehydrated mineral has been kept 25°C. 
and the sorption velocity and amount gases have been measured. The 
results are given 


(1) Sameshima, this Bulletin, (1929), 96. 

(2) Sameshima, this Bulletin, (1930), 

(3) Sameshima, this Bulletin, (1931), 165. 

(4) Sameshima, this Bulletin, (1927), (1929), 97; 173. 
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Sameshima and Hemmi. [Vol. 


Table 


Sorption Gases Laumontite. 


Pressure Vol. gas (N.T.P.) sorbed 25°C. 


Gas Time min. 


0.5 762.6 5.91 
762.6 7.65 
762.6 9.18 
NH; 761.8 11.14 
167 750.8 12.89 
396 754.0 14.13 
1380 756.9 15.21 
0.5 759.6 0.39 
759.6 0.69 
362 758.0 0.78 
1408 759.3 0.98 
0.5 764.2 1.33 
764.2 1.41 
702 763.4 1.82 
1356 768.7 1.96 
0.5 1.36 
1.96 
750.8 2.29 
420 750.4 2.82 
1200 755.8 3.65 
0.5 754.0 0.20 
240 754.8 0.70 
1524 760.1 1.02 


Stilbite. The chemical composition stilbite (CaNaz) 
The mineral from Kurokura Shizuoka Prefecture was used the present 
experiments. Sorptions ammonia 25°C. stilbite which was de- 
watered various treatments have been measured. The results are given 
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Table 
Sorption Ammonia Stilbite. 


Mode dehydration Evacuation for 2.5 hours ordinary temperature. 
Loss weight dehydration 2.21%. 


Pressure Vol. NH; (N.T.P.) sorbed 25°C. 
0.5 749.9 22.54 
749.9 39.69 

749.9 46.55 

749.9 57.87 
749.9 72.08 
749.9 88.54 
155 749.9 103.84 
346 749.6 116.22 
594 749.3 123.13 
1410 754.7 128.21 

Table 


Sorption Ammonia Stilbite. 


Mode dehydration Heating 100°C. for 2.5 hours under evacuation. 
Loss weight dehydration 9.19%. 


0.5 751.7 20.11 
30.98 
751.7 42.37 
751.7 51.77 
751.7 66.88 
180 751.5 80.43 
360 751.8 93.45 
482 751.9 98.18 
1540 756.5 112.08 


Tim 
} 


Table 
Sorption Ammonia Stilbite. 


Mode dehydration Heating 200°C. for 2.5 hours under evacuation. 
Loss weight dehydration 16.18%. 


| 

0.5 11.66 
757.1 17.97 
757.1 25.21 
100 156.8 58.82 
362 756.6 85.00 
653 755.7 94.98 
1620 754.1 108.42 


Thus the mineral sorbs ammonia considerable amounts, being greater 
than silica gel and laumontite, though less than chabazite. see, more- 
over, that the sample dehydrated the lower temperature sorbs the more 
ammonia. sample was dehydrated red-heat under evacuation, the 
weight loss which being 17.09%. The sorption this sample was tested 
but sorbed almost ammonia. One gram this sample sorbed only 
ammonia after 1440 minutes. probable that the con- 
stitution the mineral destroyed red-heating. 

Sorption ammonia stilbite 0°C. instead 25°C. has been mea- 
sured, the result which being given Table 


Table 
Sorption Ammonia Stilbite. 


Mode dehydration Heating 200°C. for 2.5 hours under evacuation. 


Vol. NH; (N.T.P.) sorbed 0°C. 


0.5 5.69 
762.3 11.20 
762.3 17.98 
762.3 29.78 
240 761.9 47.36 
1585 760.0 86.91 
4435 759.3 111.75 
8800 765.5 121.61 
14365 758.1 126.04 
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150 Sorption Stilbite 


Fig. 


The data Tables 4and are depicted Fig. where the volume 
ammonia sorbed taken ordinate and the logarithm time abscissa. 
seen from the figure, the sorption velocity 0°C. smaller than that 
25°C., and the amount ammonia sorbed nearly the same two tem- 
peratures. From these facts probable that the ammonia combines 
chemically with stilbite. This conclusion supported the fact that this 
mineral sorbs almost gases considerable amount except ammonia 
shown Table 


Table 
Sorptions Various Gases Stilbite. 


Mode dehydration Heating 200°C. for 2.5 hours under evacuation. 


Gas Time min. mm. 1gr. stilbite c.c. 
1200 756.0 2.22 
SO, 285 764.1 3.08 
190 1.41 
1285 754.8 1.48 
1440 764.1 0.69 


Mordenite. The composition mordenite said Ca)O- 
the mineral used the present ex- 


100 


Sameshima and Hemmi. [Vol. 


periments Arasawa-mura Iwate has white fibrous 
structure few millimeters length. Some parts have the appearance 
glass-wool. from the same locality were tested. 

SampleI. The mineral was dehydrated heating 300°C. for hours 
under evacuation. weight this treatment was 9.7%. Sorp- 
tions ammonia and carbon dioxide 25°C. have been measured this 
dewatered sample. The results are shown Tables and and Fig. 


Table 
Sorption Ammonia Mordenite. 


0.5 755.3 40.30 
47.39 
52.83 
58.84 
64.85 
74.75 
755.0 80.60 
120 85.36 
1270 754.2 91.86 
3010 760.1 92.58 
7060 757.3 93.23 


Table 


Sorption Carbon Dioxide Mordenite. 


Vol. CO, (N.T.P.) sorbed 25°C. 


Time min. Pressure CO, mm. mordenite c.c. 
764.5 
764.5 2.07 
764.5 4.40 
180 764.5 10.38 
450 764.4 15.70 
1520 766 25.95 
4440 759.1 36.28 
10200 761.3 43.65 
23439 49.48 
60780 751.5 54.15 


(5) Kinoshita, Journal Geography (Chigaku-Zasshi), (1929), 53. 
Kawai, ibid., (1929), 74. 
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Sample II. The mineral was 
dehydrated heating 300°C. 
for 2.5 hours under evacuation, 
the loss weight being 11.73%. 
Sorption ammonia, carbon di- 
oxide, sulphur dioxide, acetylene, 
oxygen and hydrogen have been 
measured. This mineral sorbed 
large amounts these gases 
except hydrogen. measur- 
able quantity hydrogen was 
sorbed this mineral. The re- 
sults measurements are given 
Table and Fig. 


100 Mordenite 


Table 


Sorption Gases Mordenite. 


Gas Time min. 


NH; 


CO; 


186 


751.4 
761.4 
761.4 
751.4 
750.8 
760.2 


762.4 
762.4 
762.4 
762.4 
762.4 
763.4 
765.0 


mm. 


117.76 
130.37 
133.29 
133.91 
134.16 
135.17 


6.23 
10.65 
16.10 
23.63 
33.75 
51.02 
69.49 


0.5 

480 


Table 


763.6 10.65 
3 763.6 29.00 
763.6 38.93 
763.6 46.06 
SO, 763.6 55.20 
763.3 67.69 
480 763.9 70.09 
1415 72.01 
0.5 0.09 
0.68 
763.2 2.98 
120 762.4 6.31 
252 753.3 8.10 
545 11.52 
721 754.7 13.03 
1410 764.4 14.70 
0.5 5.01 
759.0 6.87 
7.98 
759.0 8.45 
195 759.0 8.73 
1448 766.7 9.88 


figures, that the mordenite sorbs 

respect, mordenite resembles cha- 

bazite and differs from heulan- 
dite, laumontite and stilbite. The 
mechanism sorption is, there- 
fore, the same that the case 


entering gas molecules into the 


molecular cavities solid and 
Thus have found an- Fig. 
lg. 


other substance which have the 

great capacity sorbing various gases addition charcoal, silica gel, 

chabazite and meerschaum. Indeed, mordenite may the second example 
chabazite which forms the crystalline molecular sieve. 


(6) Sameshima, this Bulletin, (1929), 125; Chem. News, 139 (1929), 61. 
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Natrolite. The composition natrolite 
The mineral from Tezuka Nagano Prefecture used the experiment. 
consists radial groups white crystals. 


The mineral was dehydrated heating 300°C. for 2.5 hours under 
evacuation. The loss weight this treatment was Sorptions 
various gases this substance were measured. The results are given 
Table 10. 


Table 10. 


Sorptions Gases Natrolite. 


0.5 761.0 0.57 
761.0 1.20 
| 
761.0 1.90 
NH; 760.7 3.98 
210 758.3 6.70 
365 8.37 
1440 15.75 
1490 760.4 1.08 
1440 761.0 0.97 
1320 755.0 0.10 
2880 767.4 


The natrolite sorbs ammonia slowly, and other gases. probably 
combines chemically with ammonia. 


Apophyllite. The composition apophyllite said 
The mineral from Maze Niigata Prefecture was 
The mineral was dehydrated heating 300°C. for 2.5 hours 
under evacuation. The decrease weight was The results the 
measurements sorption this substance are given Table 11. 


(7) Jimbo, Journal College Scierce, Imp. Univ. Tokyo, Japan, 276. 
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Table 11. 


Gas Time min. mm. gr. apophyllite c.c. 
0.5 762.3 0.30 
762.3 0.48 
140 762.3 1.17 
535 760.1 3.08 
1310 761.3 4.76 
1400 759.0 0.89 


Sorption amounts gases apophyllite are thus comparatively small. 
seems probable that ammonia combines with the dehydrated mineral, 
though the amount lower than other zeolite minerals. 


Analcite. The composition analcite The 
mineral from Maze Niigata Prefecture was used. was dehydrated 
heating 300°C. for 2.5 hours under evacuation. The decrease weight 
was 7.83%. The results sorption measurements are given Table 12. 


Table 12. 
Sorption Gases Analcite. 


Pressure gas Vol. gas (N.T.P.) sorbed 


761.3 0.39 
450 761.3 0.41 
1440 759.8 0.44 
758.3 0.45 
180 758.5 0.82 
1140 759.1 1.01 
120 764.4 
1280 771.3 
1200 756.8 0.32 
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the dehydrated analcite. 


Inesite. The composition inesite (Mn, Zam- 
bonini described that the mineral lose 3.85% water heating 
while 5.98% heating 310°C. changing the colour 

The mineral from Rendaiji Mine, Shizuoka Prefecture was used the 
present experiments. aggregates radial groups pink coloured 
crystals. The mineral has been dehydrated heating 200°C. for hour 
under evacuation. The loss weight was 4.84%. Sorptions ammonia 
and carbon dioxide were measured. The mineral sorbs considerable amount 
ammonia but carbon dioxide shown Table 13. 


Table 13. 


Sorption Gases Inesite. 


Pressure gas Vol. gas (N.T.P.) sorbed 25°C. 


Time min. 
767.1 0.91 

766.9 1.84 

767.2 4.61 

766.8 8.02 

759.9 13.51 


765.2 22.57 
765.9 30.03 
752.8 35.26 
758.1 42.37 
755.7 43.35 
748.9 44.00 


0.5 756.9 0.15 
757.0 0.20 
1200 761.0 0.30 


NH; 


The sorption velocity ammonia inesite rather slow. Non- 
sorption carbon dioxide and the slowness ammonia sorption indicate 
that the dehydrated inesite combines chemically with ammonia. The 
dehydrated inesite has nearly been saturated with ammonia after the period 


(8) Doelter, Handbuch der Bd. II, Halfte (1914), 758. 


Gas 

11690 

20640 

30570 

55130 

66600 

80955 


two months shown The amount ammonia sorbed 
about 0.0020 mol per gram mineral. The amount water 
evaporated the process dehydration was 4.84% our sample, 
0.0027 mol per gram mineral. Thus the number mols the ammonia 
sorbed three fourth that the water evaporated. The composition 
the ammoniacal inesite, therefore, may (Mn, 


Bentonite. Bentonite sort clay exceedingly fine grain. 
mainly found U.S. and Canada, and now widely used industrial 
purposes. water forms jelly-like mass. has strong adsorptive 
power aqueous medium. Recently, substance was found Japan 
having similar chemical composition and similar properties with the 
American bentonite.” The locality the substance Yamamoto-mura 
Yamagata Prefecture. hard clay light yellow colour. Sorptive 
capacities gases this Japanese bentonite were measured. 

The substance was put the large quantity water, stirred and dis- 
persed form colloidal solution. The undissolved sandy matter was 
rejected, and the colloidal solution was evaporated water bath. 
The dried substance thus obtained, was powdered agate motor. The 
powdered bentonite was then dewatered heating 250°C. for hours 
under evacuation. The sorption gases were measured this substance. 
The results are given Table 14. 


Table 14. 
Sorption Gases Bentonite. 


Gas Time min. mm. elutriated bentonite c.c. 
0.5 761.8 50.86 
761.8 69.16 
761.8 76.43 
761.0 79.10 
370 753.7 81.13 
1440 82.30 
4.54 
CO; 758.5 4.93 
433 758.6 4.95 
1140 758.6 4.98 


(9) Tokyo Kogyo Shikensho Vol. 25, No. 10, (1930). 
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Table 14—(Concluded) 


Pressure gas gas(N.T.P.) sorbed 25°C. 


Gas Time min. min. gr. elutriated bentonite c.c. 
0.5 755.9 12.26 
755.9 14.20 
145 761.8 14.60 
1320 749.9 14.97 
2.41 
2.81 
185 
1542 3.09 
1470 0.29 


The bentonite was dispersed water and the suspensoid was dialysed 
for days using perchment paper the dialysing membrane. The sub- 
stance was evaporated, dried heating 250°C. for hours under evacua- 
tion. Sorption gases this substance have been measured. The results 
are shown Table 15. 


Table 15. 
Sorption Gases Dialysed Bentonite. 


Gas Time min. mm. substance c.c. 
0.5 760.5 42.88 
760.5 76.76 
760.5 92.23 

NH; 


SO, 


762.3 108.48 
1260 763.6 110.39 
0.5 763.1 50.04 
763.1 89.19 
763.1 95.05 
300 763.4 97.78 
762.9 98.08 
761.6 99.16 
0.5 760 9.15 
760.5 11.16 
605 760.7 
757.5 
370 756.3 2.41 
1415 758.3 3.19 
1140 764.9 0.87 


120 
100 


Fig. 


The sorption velocities ammonia, carbon dioxide and sulphur dioxide 
are depicted The curves the figure are composed two sections, 
corresponding the initial and final For the final sorption the 
following relation holds shown the figure 


where denotes the sorption amount time and being constants. 


The expences connected with this investigation have been defrayed 
grants from the Department Education. 


Summary. 


The sorptions ammonia, carbon dioxide, sulphur dioxide, acety- 
lene, oxygen and hydrogen under one atmospheric pressure 25°C. the 
dehydrated samples laumontite, stilbite, mordenite, natrolite, apophyllite, 
analcite, inesite and bentonite have been measured. 


All samples except analcite sorb ammonia considerable quantities. 


(10) Sameshima, this Bulletin, (1932), 177. 
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Mordenite sorbs ammonia, carbon dioxide, sulphur dioxide, acetylene 
and oxygen. 

Bentonite sorbs ammonia, carbon dioxide and sulphur dioxide. 

From the sorption amounts gases and the forms sorption 
velocity curves concluded that the ammonia combines chemically with 
laumontite, stilbite, natrolite, apophyllite and inesite. 

Various gases which are sorbed dewatered mordenite enter into 
the cavities among the molecular gratings mordenite crystals, forming 
solid solutions. Thus have found another sorbent chabazite class. 

Bentonite one the sorbent silica gel class, 
amorphous microcrystalline structure. 


Chemical Institute, Faculty Science, 
Tokyo Imperial University. 


THE FORMATION CYCLIC COMPOUNDS. PART 
THE RELATIVE EASE FORMATION AND 
THE RELATIVE STABILITY 
SIMPLE CARBON RINGS. 


Shin-ichi SAKO. 


Received November 20th, 1933. Published January 28th, 1934. 


has been shown Ruzicka and his that large carbon 
rings such as, for example, cyclopentadecane, cycloheptadecane and cyclo- 
octanone, etc. are stable five six membered rings, fact which does 
not conform with Baeyer’s strain theory. order account for this and 
also for other facts such the existence two forms decahydronaph- 
thalene® has been assumed that fully reduced alicyclic structure composed 
carbon atoms and more possesses, not uniplanar strained, but mul- 
tiplanar unstrained configurations. With regard rings less than 
5-membered, which are supposed have the atoms lying one plane, since 
general experience indicates that they are not stable larger rings, 


(1) Helv. Chim. Acta, (1926), 499. 
(2) Hiickel and others, Ann., 441 (1925), 


Baeyer’s conception must still regarded correct far the 
stability small rings concerned. the other hand, has repeatedly 
been observed that the strain hyphothesis fails completely when applied 
explain the relative ease formation small strained rings, fact 
for which, far the author aware, satisfactory explanation 
appears have been suggested. the object this paper seek, ina 
more fundamental manner than has hitherto been done, the cause causes 
which affect the ease formation simple carbon rings and present 
the same time view which seems afford satisfactory explanation for 
the facts which the other theories far put forward fail explain. 

Strictly speaking, the formation smal] rings particular, would 
seem that the comparison capacity ring formation simply the basis 
the number carbon atoms composing rings has been done Baeyer 
and the other workers this subject not justified, for there are two 
cases (A) and (B) ring formation which, for the reason which will 
become plain later this article, must considered separately 


(A) The formation ring from one molecule open chain 
substance. 

(B) The formation ring from more than one molecule open 
chain substance from more than one substance. 


Let examine, the first place, the case (A). formed 
from carbon chain, the prime necessity clearly that the terminal atoms 
that chain are come close together. follows therefore that the 
easier the terminal atoms can approach one another, the easier ring forma- 
tion can take place. 

Thus, the fact that rings other than those constituted and carbon 
atoms are formed with difficulty would imply that there some cause 
other which makes the coming close together the terminal atoms 
carbon chains other than those composed carbon atoms difficult. 
And since the strain theory Baeyer fails explain the facts satisfactori- 
ly, certain that there some causes affecting the ease 
formation rings which consideration had been given him. 
one the fundamental assumptions (or rather the foregone conclusion) 
organic chemistry that any two carbon atoms contained saturated carbon 
chains can have complete free rotation about the bond, assumption which 
means that the relative position the terminal atoms all the fully 
reduced chains except those composed and carbon atoms not fixed 
but alterable liquid states and solutions. This the point which 
attention was paid Baeyer and and seems most probable that 


(3) Chem. Soc., 119 (1921), 
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the failure their theories account satisfactorily for the relative ease 
formation rings had its origin this, for would difficult suppose 
that such nature possessed carbon chains should not exert any influence 
the relative ease ring formation from them. 

Assuming this supposition correct, the difficulty with which for- 
mation large carbon rings attended may accounted for follows: 
although the terminal atoms carbon chains upwards 5-membered 
may caused approach one another free rotation the atoms, 
would seem reasonable assume that the larger the number carbon 
atoms composing these carbon chains, the slighter there probability 
the terminal atoms coming close together. 

The terminal atoms carbon chains and 4-membered not come 
close together when the angle between the carbon carbon valencies 
normal and the difficulty with which formation the rings and 
membered attended must undoubtedly attributed this fact, although, 
the comparison the ease formation these two rings, would seem 
that the influence free rotation the atoms about the bonds the 
relative position the terminal atoms the two chains must considered 
the Finally, the terminal atoms 2-chain are always 
mutual contact, condition which unique all the chains. Doubtless 
must due this condition that, spite the production the greatest 
strain which necessity follows, 2-ring double bond), has always 
been observed, produced with the greatest ease all rings. 

Accepting the views above stated, what has taken into account 
the comparison the ease ring formation from fully reduced carbon 
chains is, the case chains composed carbon atoms and more, the 
influence free rotation the atoms the relative position the 
terminal atoms and, the case chains containing carbon atoms and 
less, addition the above influence, the effect which originates the 
production strain. make the matter clear, fully reduced open carbon 
chains may arranged four classes according (i) whether, result 
free rotation the atoms, there probability the terminal atoms 
coming close together (condition not (condition X’) and (ii) whether, 
free rotation the atoms, there possibility the relative position 
the terminal atoms being altered (condition not (condition Y’): 


conditions fulfilled 


(1) chains 5-membered and more .......... and 
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(X) meant that 2-chain possesses the unique condition that the 
terminal atoms are always mutual contact. Accepting the assumption 
already stated, the relative ease formation rings from the chains 
belonging the class (1), which fulfil conditions and would solely 
depend the number carbon atoms composing these chains. Thus, 
5-ring should formed from 5-chain more readily than 6-ring from 
6-chain and 6-ring from 6-chain more readily than 7-ring from 
7-chain, etc. experimental evidence which favors this view was offered 
who studied slow thermal distillation adipic, pimeric, suberic, 
azelaic and acids, reaction which satisfied the two conditions 
required for the comparison capacity ring formation, that is, (1) 
main reaction involving the formation the cyclic compound (in this reaction 
cyclic ketone) and (2) alternative side reaction leading open chain 
compound (in this case saturated monobasic acid), the progress ring 
formation competition with the side reaction being taken measure 
the ease ring formation. was shown that the yields cyclopentanone 
and cyclohexanone were respectively 80% and 52% and moreover that the 
yield monobasic acid was greater the pimeric than the adipic acid 
series. was further found that suberic, azelaic and sebacic acids gave 
good yields heptoic, octoic and nonoic acids and that the yields 
ketone the first two cases did not exceed 


Experimental verification for the present hypothesis concerning rings 
composed more than carbon atoms difficult obtain owing the lack 
method production these large rings, the only method available 
present being that which consists the dry distillation the salts 
acids which however, rightly pointed out can not 
employed compare ring forming capacity, the yields ketone vary 
with the metal employed. 


convincing evidence demonstrating the correctness the view that 
free rotation the atoms composing saturated chain exercises great 
influence the ease ring formation forthcoming from the comparison 
the ease ring formation from the two different states assumed 
given chain, one saturated and the other unsaturated any state which 
free rotation the atoms partly inhibited some means other. 
expected that the difficulty with which formation saturated 
carbon ring attended due slight probability the terminal carbon 
atoms chain coming together result free rotation the 
atoms, then should possible remove diminish that difficulty 
the inhibition free rotation between some the atoms constituting that 


(4) Chem. Soc., 1929, 722. 
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chain such means the introduction double linkage linkages into 
the system otherwise, although course necessary that the latter 
form also the terminal atoms can approach each other. matter fact, 
find that this precisely what happens 7-chain, for, whilst 7-rings 
are generally produced from saturated 7-chains with great difficulty, 
well-known fact that there difficulty encountered obtaining 7-mem- 
bered rings from certain 2.2’-substituted diphenyls. For example, whilst 
the compound (II) readily formed from dipheny] 
(I) under the influence sodium even derivatives cyclohexanone 
can not prepared from ae-dicyanopentane (III) this although 
this condensation occurs readily when applied (IV), 
giving rise the cyclopentane 


(Iv) 


Similarly, the compound (VI) produced 80% yield when ethyl 
(V) treated with while 
under similar conditions ethyl cycloheptanone carboxylate (VIII) obtained 
from suberate (VII) only 10% yield. 


(V) (VI) 


(5) Kenner, Chem. Soc., (1911), 2101. 
(6) Chem. Soc., 103 (1913), 614. 

(7) Thorpe, Chem. Soc., (1909), 1901. 
(8) Kenner, Chem. Soc., 103 (1913), 615. 
(9) Dieckmann, Ann., 307 (1901), 50. 
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Although anhydride can easily prepared from diphenic acid 
the action dehydrating agent, only very poor yield adipic anhydride 
results when adipic acid similarly treated. 


the formation 5-rings also, there evidence show that 5-ring 
more readily formed from 5-chain when free rotation the atoms 
partly inhibited than when otherwise. Thus, maleic and phtharic acids 
distillation passes quantitatively into the anhydrides, while succinic acid 
incompletely converted into the anhydride the same 
follows therefore that not simply the presence, 2,2’-substituted 
diphenyls, four angles 120° which larger than the normal angle that 
responsible for the ready formation 7-rings from them, for, so, 
succinic acid should give the 5-membered anhydride more readily than 
acid which there are present two angles 120° involved the 
formation the anhydride. will again discussed later the case 
formation small rings, the fact would seem that the production 
strain following ring formation not factor which affect the ease ring 
formation great extent has hitherto been supposed. 


With regard the relative ease formation 2-, and 4-rings, 
respectively, from 2-, and 4-chains, has repeatedly been observed that 
2-ring (double bond) formed more readily than 3-ring and 3-ring 
more readily than 4-ring, fact which not agreement with the strain 
theory. the other hand, general experience indicates that required 
Baeyer’s conception 4-ring more stable than 3-ring and 3-ring more 
stable than 2-ring. These observations that the relative ease formation 
and the relative stability the three rings are not parallel would naturally 
lead one suppose that, since the relative stability the rings can 
satisfactorily accounted for, any rate qualitatively, the strain theory, 
there should present these short chains, addition the remoteness 
between the normal positions the terminal atoms (2-chains excepted) 
assumed the simple conception Baeyer and some factor 
other which must taken into account comparing the ease ring 
formation. seems very probable that already stated, this factor one 
that brought about free rotation the atoms which exercise different 
influences the relative position the terminal atoms and 3-chain 
belonging the different classes (2) and And accepted 
that the possibility free rotation the atoms does all affect the ease 
formation large rings from longer chains, there reason why the 
same effect should not play any part the formation rings from the 
short chains. that the case, will found easy account for all the 


(10) Meyer and Jacobson, Lehrb. Org. Chem.” Bd. II, 362. 
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known facts concerning the relative ease formation strained rings for 
which satisfactory explanation appears have been suggested. 

above referred to, the fact that 2-ring, which ought the 
most strained state required the strain theory and reflected its 
greatest instability, actually produced with the greatest ease all the 
rings must undoubtedly attributed the unique condition, the most 
favorable ring formation from the point view the present hypothesis, 
that the terminal atoms are always mutual contact. the same time, 
this fact may regarded indicating that the production strain which 
follows ring formation cannot the cause which affect the ease ring 
formation great degree has ‘hitherto been supposed, matter 
importance when considering the relative ease formation and 
4-ring. There seems difficulty now account for the fact that 
3-ring formed from 8-chain more readily than 4-ring from 4-chain. 
Thus, whilst 4-chain belongs the class (2) fulfilling the conditions 
and which both are unfavourable ring formation, there present 
3-chain only one unfavourable condition X’. the diagrams (IX), (X) and 
(XA), the carbon atoms a’, b’, and composing respectively 
and 4-chain are supposed lying the plane the paper. the 
formation 3-ring from 3-chain (IX) the terminal atoms and cannot 
but come close together merely the deflection the angle between the 
carbon carbon valencies, for 3-chain the relative position the 
terminal atoms not altered free rotation the atoms. the other 
hand, 4-chain, will seen the diagrams (X) and (XA) showing 
the two cases arrangements assumable 4-chain, which one 
obtained from the other when the atom rotates through angle 180°, 
there possibility the relative position the terminal atoms and 
being altered, condition which not present the terminal atoms 
would only when 4-chain assumes the. arrangement (X) 
and also perhaps the arrangements (X) that there any chance 
the union and taking place. the arrangements other than those 
mentioned above evident that the mere deflection the angle between 
the carbon carbon valencies cannot bring the terminal atoms and 
near together. 


oO oO 
a c a / a ce 
(IX) (X) (XA) 
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other words, whilst 3-chain, there any moment possibility 
the closure 3-ring, 4-chain the arrangement which there 
possibility ring formation would average much shorter 
duration than that which there possibility ring formation. 
this connection, should noted that, although 4-chain may assume 
either the arrangements (X), (XA) any intermediate state between the 
two, probable that the zigzag arrangement (XA), especially when the 
terminal atoms and bear the same grouping (or indeed any two kinds 
grouping which possess the same sign electrical charge), more stable 
than (X), since, well-known the cis-trans isomerism, trans form 
more stable than cisform. And so, this effect may well play part 
hinder the closure 4-ring. these circumstances, would seem 
that there nothing strange the fact that 3-ring formed from 
more readily than 4-ring from 4-chain. 

Experimental support for the above view furnished through the 
comparison the ease formation 4-ring and 3-ring respectively 
from two substances. The examples described below are those which were 
cited order show that the modified theory Ingold fails 
cover all the facts which have been discovered, but which, instead, provide 
evidence favour the present hypothesis. was found that the cyclo- 
butane compound was produced greater yield than the cyclopropane 
compound (XII) when trimethylene bromide and ethylene bromide was 
condensed, respectively, with 


\ 
CH,Br 
CH.Br CH, 


The cyclobutane (XIII) and the cyclopropane (XIV) compcunds were cbtained 
the almost equal yields the condensation 
with ethyl sodiomalonate alcoholic condensation benzene 
solution gave 70-80% yield 


(11) Perkin, Chem. Soc., (1885), 801; 
Perkin and Prentice, Chem. Soc., (1891), 823. 
(12) Ing and Perkin, Chem. Soc., 127 (1925), 2387. 
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CH, 


(XIV) 


will noticed once that, each reaction, one molecule each two 
substances, 3-chain one and atom the other, takes part forming 
a4-ring. There seems doubt that due this fact that, whilst 
general 4-ring formed from 4-chain with greater difficulty thana 
3-ring from 3-chain, the cyclobutane compounds (XI) and are 
produced more readily than the cyclopropane compounds (XII) and (XIV) 
these reactions. 


According the present hypothesis, difficulty encountered 
giving satisfactory explanation for the difference between the two cases. 
evident that, since the above reactions the relative position the 
terminal atoms 3-chain not altered free rotation the atoms, the 
conditions under which the cyclobutane rings (XI) and (XIII) are produced 
its combination with the carbon atom the sodiomalonate are entirely 
different from those when 4-ring formed from 4-chain, the relative 
position the terminal atoms which Thus the reaction 
which the cyclobutane (XI) and cyclopropane (XII) compounds are 
formed, not only the relative pcsition the terminal atoms each the 
and the 2-chains contained respectively trimethylene bromide and 
ethylene bromide unalterable, but also the terminal atoms each chain 
are close one another that the carbon atom the sodiomalonate able 
approach them simultaneously. The outcome would that this 
reaction the factor which affects the ease formation the cyclobutane 
(XI) well cyclopropane (XII) compounds only the strain which 
produced, and hence the greater yield the former (XI). The better 
yield the cyclobutane compound (XIII) than the cyclopropane compound 
(XIV) also ascribed the same cause. 


the formation large ring, however, will rare that 
formed from more than one substances without going through inter- 
mediate stage, since long carbon chain, the relative position the 
terminal atoms which are alterable, there slight probability both 
terminal atoms the chain approaching the terminal atoms the other 
chain chains the same moment. Thus, for example, the condensation 
hexamethylene bromide with sodiomalonate yielded mainly 


| 
: 


octane tetracarboxylate (XV), the cycloheptane compound (XVI) being 
obtained very poor 


CH.CH,CH,Br CH.CH,CH.CH(CO.Et), 
| + CH.(CO.Et). —> 
(XV) 

(XVI) 


this reaction, the cycloheptane compound (XVI) must have been produced 
mostly through the intermediate compound. that case, the reaction 
the same that which 7-ring formed from 7-chain. 

There seems difficulty now explain the fact that the relative 
ease formation and the relative stability small rings are not parallel, 
for, already mentioned, there present the formation strained rings 
factor, other than that which originates the production strain, which 
greatly affect the ease ring formation. Before ring formation, 4-, and 
2-chains belong, respectively, the different classes (2), (3) and (4) which 
satisfy different conditions regarding the relative position the terminal 
atoms, fact which imply that the conditions under which the small rings 
are formed from these chains are not comparative. But with the 
union the terminal atoms, such difference existed between the chains 
disappears, and 4-, and 2-rings are now under comparative conditions 
their stability, the degree strain indicating the degree instability 
the small rings. 

The rather difficult case which the closure 4-ring occurred very 
easily from 4-chain and which apparently conflict with the present 
hypthesis that when (XVII) 
was treated with zinc, acetic acid and little water first the cold and 
afterwards the water bath the quantitative production cis-cyclo- 
butane-1,3-dicarboxylate (XVIII) and not the cyclopropane compound (XIX) 
Perkin and Simonsen concluded from the result that the 
cyclobutane compound (XVIII) was more readily formed than the cyclo- 
propane compound (XIX) agreement with the strain theory. appears 
however they have overlooked another alternative that there strong 
reason believe that the first all would attack the atoms 
giving rise the unsaturated compound (XX) intermediate product 


Haworth and Perkin, Chem. Soc., (1894), 599. 
(14) Perkin and Simonsen, Chem. Soc., (1909), 1169. 
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CH; 

(XIX) (XX) 


The compound (XVII) therefore interesting substance which, according 
the ways debromination, may yield different compounds containing 
either double bond 3-ring 4-ring. Before considering the 
probable mechanism the production (XVIII) from (XX) some the 
previous result the debromination various dibromo-compounds the 
action zinc must given. this case too, there mass evidence 
which shows most convincingly that are very much 
more easily debrominated yielding unsaturated substances than ay- and 

Thus, for instance, Petrenko-Kritschenko and studied the 
debromination velocity various dibromo alkane. The method employed 
was shake the dibromocompounds with dust alcohol ordinary 
temperature. The results obtained after one hour and hours are shown 
the table below, the quantities the dibromoalkane which reacted with 
zine being given percentages 


lhr hr. 


will seen from the table that (a) the reacted 
with zine very much more easily than the others, (b) whilst the quantity 
which reacted increased greatly with the lapse time, 
the quantities the others after one hour, which are all negligibly small, 
are practically the same those after hours, that is, the reaction stopped 
after short time, and (c) with the increase the number carbon atoms 
existing between the bromine atoms, the reaction took place with more 
difficulty. Again, was found Zelinsky and that although 
treatment ethylene bromide with zine dust and glacial acetic acid 
violent reaction took place yielding ethylene, reaction occurred when 


(15) Ann., 342 (1905), 57. 
(16) Ber., (1908), 2429. 


trimethylene bromide was submitted the same treatment. They found 
however that trimethylene bromide reacted with presence 50% 
acetic acid giving rise cyclopropane but the reaction velocity was very 
small ordinary temperature. obtained butane treatment 
tetramethylene bromide with zinc and ethyl alcohol. matter fact, 
the reaction which used take place when dibromacompounds other than 
are treated with and acetic acid is, not debromi- 
nation leading ring formation, but reduction involving the production 
saturated open chain take few more examples 
which carboethoxy] group present, gave 
crotonate when its ethereal solution was treated with whereas 
ethyl ay-dibromobutyrate yielded treatment with and alcohol 

These examples cited above are only few the numerous facts which 
have been discovered showing that debromination occurs most easily the 
case described above, although trimethylene 
bromide gives under certain conditions cyclopropane, far the author 
aware example recorded which cyclobutane compound produced 
from the action zine and acetic acid. 


view these facts, there seems reason why, notwithstanding the 
presence the bromine atoms the (XVII), only the 
production (XVIII) from (XVII) the debromination the 
atoms leading the formation the cyclobutane ring should occur the 
first phase the reaction, and since the cyclopropane compound (XIX) was 
not actually produced, result which not surprising, one forced 
conclude that the zinc first all must have attacked, most probably while 
cold, the atoms (XVII) giving (XX) the intermediate 
product which then, probably when heated, would have passed into VIII) 
through the hypothetical intermediate state XI) produced the elimina- 
tion the 5-bromine atom the action nascent hydrogen. 

The fact that cinnamic acid (XXII), derivative acrylic acid, has 
marked tendency polymerise giving rise the cyclobutane compound, 
a-truxillic acid (XXIII), may taken example indicating that some- 
what analogous change the transformation also derivative 
acrylic acid, into the cyclobutane compound (XVIII), which 
acid derivative, not altogether unjustifiable supposition. 


(17) Compt. rend., 132, 789. 

(18) Compare, Victor Meyer Jacobson’s Lehrbuch Org. Bd. II, 770. 
(19) Michael and Schulthess, Pr. Chem., (1891), ii, 590. 

(20) Kishner, Russ. Phys.-Chem. Ges., 41, 660. 
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CH, CH, 
(XVIII) 
CHPh CHPh 


also possible that the debromination the atoms the 
action zinc and the removal the atom the action 
nascent hydrogen might have occurred the same time, but Zelinsky and 
stated that absence water zinc and acetic acid did not 
react all with each other and that even when 50% acetic acid was used 
the reation took place with difficulty. 

interesting note that, assumed that the production the 
hypothetical intermediate state the case, then follows that there 
possibility the production the cyclopropane compound (XIX) from 
it. the diagrams (XXIA) and (XXIB) representing the two cases 
arrangements which may assumed (one obtained from the 
other atom rotates through 180°), the a-, and 
atoms are supposed lying the angular points the plane 
the ‘paper and therefore the plane the double bond would lie plane 
perpenficular the plane the paper. Now, assuming that the production 
the hypothetical product XI) precedes the formation the cyclobutane 
(XVIII) cyclopropane (XIX) compounds, order that trans- 
formed into (XVIII) well (XIX), must the first place have the 
arrangement (XXIA), for the other arrangement (XXIB) any 
arrangement representing the intermediate state between (XXIA) and 
the valencies linking the and atoms, one which 
required close the 3-rings, emanate the direction where there 
possibility ring formation. other words, evident that the 
arrangement (XXIB) the presence the carboxyl group carried the 
valency emanating this derection from the atom would render 
the formation 3-ring through the impossible. Again, the 
arrangement (XXIA), the attempt made approach the 
atom the will seen that is, not the but the a-atom 
which the first come close the the formation the cyclo- 
butane compound (XVIII) the union the and being thus left 
the only possibility. 


bal 
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(XXIA) (XXIB) 


view the large number facts satisfactory correlated the 
present hypothesis seemed desirable undertake series experiments 
with the object examining the more essential points stated this com- 
munication the causes which seem affect the ease ring formation. 
intended publish the results the experiments future papers. 


Chemical Department. Fuculty Engineering, 
Kyushu Imperial University, Fukuoka. 
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